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(57) Abstract: 

PURPOSE: A microscope for testing a semiconductor wafer and 
a test method using the same are provided to test all sides of a 
wafer by transferring a sample plate to an X-axis, a Y-axis, and 
a Z-axis and tilting the sample plate as much as a 
predetermined angle. 

CONSTITUTION: An optic system(110) is used for magnifying a 
wafer(W) by using an object lens(111) and an eye lens(113). A 
display portion(120) is used for magnifying and projecting an 
image of the wafer(W) magnified by the optic system(110). The 
wafer(W) is loaded and fixed on a sample plate(130). A sample 

plate moving portion(200) is formed with an X, Y, and Z-axis transfer portion(210) and a tilting portion(230). The X, Y, 
and Z-axis transfer portion(210) is used for transferring the sample plated 30) toward an X-axis, a Y-axis, and a Z- 
axis. The tilting portion(230) is used for tilting the sample plate(130) to a predetermined angle. A rotation portion(180) 
is used for rotating the wafer(W) loaded on the sample plated 30) to a predetermined direction. A control portion(170) 
is used for controlling the sample plate moving portion(200) and the rotation portion(180). 
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(St) gHEa aoifii SAig ^oiggsi g n gArem 



S &£« 9J0IIH SAfg SOISS^I S 3 3^ 20ICK 

chmsi* a serais Soa siioiihs stch sarir « as swiiai-; 271 straw ssi 5»ejs sa 

0I£A|9|£ Old*93K 271 AISCHM Zffig SSAI?I£ «g^&os 01 f CHS A|£CH 

^§^B2F; 271 AlgCHOil g§S SyOIIHM B«©3 SISAI?!^ SIOIHSIS^S' S; 271 A|g 

ch^s^s a sooimsis^&g nam* aio^s ai sgoV*^ * ° 
sSfL^L^? 1 , afsa $4ipiffl 2Ahs sai35«a ckf gjoimei sekoiixi*, wia*, a 

glf SAW 4 2*711 EICH 2Af ^g2| SEI2S EHtfilF §A|Oil 3AFAIZJS &SAIU 4= 2tQ. 
aiOlffl 20U1 i?SEI£ Dig g ZtEm §31323 2101 7fe*KM Mi« tfg a o,g 

zULr^* 11 315 &£l &HHIAI S7i 3af a aioia^i sahb 7^315 skw aoint mxihj 

*3g(Broken)§ £iF2J gojg ^ t \H MOT 4 2Q. 



£ IS gb^oi SjQ| ffl oj £Am . 

£ 3g BE» 9I0IIH SAFg fiOlgSXIOfl 2J$H 8101 SI* 2Atfh^ SAIC £ES, 

£ 4~ 271 £ 3WI SAIE! am 01 2]$B fllDISI 0«X|^7F &«g EAItt EH, 

E 5^ 2-71 E 30il EAIS SJ-gGfl S|«| ?J|Olffl Wll^7h &«S EAI^ ES. 

E 6S S SSOJI fi^Ea ?JOIffl 2Ah§ SDISS^I7h Sjgg ^Olffl 3A©t|21 7H^^i 

E 7g a aSDil EJtl" BJEa ?410liH 3Ah§ SGIS§x|2| §3^21 EAIf E5, 
E 8£ S ^SDfl 2J*h BfESO SllOlffl 2AF§ aOI2S*l°J ^3^?2# EA|*j" £3, 
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£ 9& S V90I 2J*J- fflSM 30OIIH SAfS *!DI3§X|2J AISCH (130)21 «EH SAItt £3, 

£ 10g s sin SA |ej AISCH(130)2i g&3 EA|*> £3, 

£ IIS S USOtl SlttBSH floio 3AFg fiOI2S«2| AlIcOIIilEIS: SEHS EAItt £3, 

£ 125 SPI £ 90fl £AIS B3e!E!S*l2| ^£(A£A|*)3 SKHtlAI EAIS* £3, 

£ 13S S SSDil 2|« tf£H SOQIiH 3AF§ *jDI3S*|oj H0I*(170)2| EAIB ESOIQ. 

100 : »£H aom 3A« soiasw 

111 : : 

110 : SW7H130 : AISCH 

131 : WXI 979fl| All 33 : §Ef33M 91 

135 : NCNflBaiS? : gSSS^gWHSAI 

170 : 73101^173 : 

173a : 2|£<3 E ijmg173e : ^£BS?bflg 
180 : ?410injas^ei83 : £E1 
185 : SS*{185a : SSEhS 
185b : 255*T? 

171 : X^,Y^,Z^OI§ S SII0IEtl2J£!*!« 
200 : A|gCH°gj^3210 : X,Y,Z*0I£4*& 
230 : 4:9231 : SI 2^ 

233 : 2E1 

IT 4 2i£s « bjesi ouoia aAW fiD | 33m g 3 g A f SBoSl 9« 2QIQ. 

SrS*P. □HH3|±(Qevice)7F S» H235ISI3A1 BEttPlftSI *H-Pl COTChenica I -Mechanical 

2S3Srce!l^i\fa. ** I5!a] tSW afcTfcfc^is. J <>S 

*P ne «s. mmmsi sail rafW^*Bias« hIB 48 S?5h?^ 

SH^L^Ml* 1 ' 1 1*™ *^ «|*|(0xide Bet Etch)S OlStt Sg g§ *?i 

SJ'Sa XII £ S PHHDI^a- SS^aOil &7flaOI ?llOIIil(W)SJ MXIWE^ei- mia>=>rRMMiA4 s 
SS^dl |aS§§ SWaOI22J A|gCH(l)*|0| §£1^2 a4^DI3(5)SS ft?«3*9|2|> n 

SSH31 S*!SHW Sfe ^911 ^SfSOl 2J*| §E^« ( 013 SM(Ti lt)3™ 5BJ8 isS 
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7O(jig)(3)0fl ? r S Ei0| = (Carbon Tape)! OlSSrOI gCHA) mmtm EQ. 

Ollffl, #7\ X\H(3)= IHU«(B)S| *E1§ 2A>M W*l 2RS| [&S D4*|2| jqa^ ArgEJH 21 

£ 4= SB0liH(«l)2J 0IX|(E)¥9|7t SKH gEHS EAIth E^OIH E 5- a™ snnimflinoi 

!S«*<B>3 Sfflj gEHft EAJtt ESSa/T S £§S EAJS d& loi aSo SSSS « 

2. BttftOI SIIOIB g(C)SJ£g SOIEISAI 23fi±S WPIsIfe sBflBrV ~ 

SeflOfl^ 0I2J- IfOI °JIOIIH# aAt«r= AISCH?h 9£*l 4=g a 4=S| OIS^M ?x»H rrtPi aimm 

a sAiofl tsapw a^ifroi aAMzrai sa aac^saaoi 

ssj, a m*i^2i m'sm 9\tKH §?r sms^s §93 km 491 jn™. » At =* Km i rr > p , -. ^ 
8 IBS sSloi 13***^ ° Jti * * 301 ■wa%^wi& 

Eth SI-EJIl *ll2£r2! LHOfIA) *||g CldrOli ±12 2SS A| §71 ELIBDs SHO t=Wsftl fflfnim a 

jw J 3af ssstroi !» m akiii iis$8 mSw 5 aoS «S3S I 
Defect )0i ant g** saa T^ssCT tiscfe "fatloiaD 25 k= D ^- (Unknwn 

§g")s 81 » 3AW * SiEU Srz: &£* SllOlffl gAfg 20122*1 a a aSfiS* i»85 a 

i lifts! |g s s " §l ^ a=V*[g JlC?loiffl iArm'soitera 

IH aHa ^ 3ShI2 ^ ^ ® s5 ^° lffl Sw Saww a S Vai!B« Is 

a 19 = AiecH2f. 4^1 Aiewg x*. za Is oiIai?is dtffe&7SS taB« 

PJ gs ?- 3 AISCHOfl 8IOI3HS 3A^ r ^ SllOlffl 2 Af tJ| - tM (Hi °|^HA^ An, 

AJSDI* X,V,ZA^S 0I^A|?|E^ SA|<W iS£J ^ES n AieCHwi assfa 

oigs s^a^KMAi asEiE« *ra ^ioiiHsj sas at Saw* ^ asff »i1S?S 

E*h AIMCHM X,V,ZA®S OI^Aiaffl- §A|0fl i§2| ZfES USEIES Sm T AISTHixi 5=ia on 
HI » M «n «*iera l&I INSIA 1&VPi^S 0|jSSq£i\^|H 

SlofaiSl §S^rcH« 'IIM 5 ^ B ^ S2J s Wl011 8,0 ^ ?JI0lia 

^ffflJ S^' ° 71 A|gCH(130)l xa. va zaW oi!ai?i^ x v zlod^^miiT 

^2 aisch(I30)im saa snoiaig ig°r a^g Iw^J « *i 

Aisa^a*^) a sis%B(i80)# aot*te aS6(lS)a 5«a5. SIS ^ 3(,80) * 471 

(213.223)(017IA|. Za*OI^UM(232b)0fl S§fl= 9SSEr2)^ OIEAI » 1§ IWTHe oiacini ^ai ni 
S»Kr X.V.Z«OIU«l(2t4.224.234k 491 XTv.WOISWCli ^224,234)1j oSS ?SeS 
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£ X,Y,Z3 LM(Linear Motion)7K>l2(215.225,235)£ ^gtlCH A|3CH(130)# 5S 2£ 43 0|£A|7|2 
m ^Saffl. A|gCH(130)= Z£0I §#61 (234)011 3§a01 ?4SQ. 

471 Z^O|ggej(234)S -L- XFS S4EI01 A|3CH(130)# 0J#SS*(111)2| 915011 $1*1912^ *CK 

2S0IIAI 0|gS5S(217)£ 47I ZS(2E1 (231)011 3§£l£ 3§£E15S# UE1LHS 21SSA1, Y^OISg 
^ (224)08 33HCH XSOI§#eU214) 3 YSMDI §§£{(224)01 0I§IT UH 4HS 32 OISEICH 

Aieai(i30)g xs a ms.s. oisai?ie^ 9kh, z^ oi§aioii= 3§s sixioii 2{7iisq. 

471 Z3 0IS§ej(234)g 471 S1ME1S (217)21 gEIS ElOi Zm 0I1M&!(234)0I 01 

OH 3§ME^(217)£ §2)01X1 Sffl 3XISKH 2J71I SQ. 

4#V X.Y,Z30I£53(210)2I §3SEI(W CHSBAi SG XM19I 33913. 379- X£2E1(211)71 5§a 
CH X3gi353(212a)0| §312 2£ 3SI2913, 471 X*S±35$(212a)2| 215301 attS XSOI 
£UM(212b)71 3d OISEIH, 471 X$0l£UM(212b)21 §£*S X$0|g#&| (214)01 X^LM710IE(215) 

a ©a- a *atto. 

0\W. 471 X30l§g&!(214)2| £3 OH S94X|7fl g*IS Y^0I£53, V^2E1(221),3 Y^2E1(221) 
Sg. g^a V^0I§§61(224)2 #71 X30l§#a{ (214)01 2 • £S*KHI C&E* tHI 2 • 32§3# VII t5 
a= U. YSOIl§a{ (224)01 3 giUEIS! (217)011 S1EICH 2i£E£. 471 3§^E132!(217)2| 4^ 
Oil S§3 Z3 0IS53 ^. Z^2&(231) 3! Z£0|£§e{ (234)01 tffl 3 §291711 EI2. (QE1AI, 471 
Z30I §§£{(234)011 31S A|SCH(130)71 «H X3 0I§# 91711 El= 20IQ. (23011 AIS 
Y<30l§ §3} (224)01 SIS! 4EH= Dl 2AIS) 

tiB, y^ oi§aiou= 4#sj a a 21- §§?j- aae ssu §*!9icn 471 v^oi§§^ (224)21 sis s§ 

HE12!(217)0I Y^StfSS 2 • ^SVOfl 01E1 471 31 HEBS (217)011 313 Z^2E1(23I)# dlgSIOI 
Z^0ISgS}(234) 2*J- Ysr^££ 0I§917H EIH. HEM, 471 Z^0I§§S? (234)011 SIS 
AISC1K 130)71 Y2} OI§# 917i El= 20IQ. 

OIU. 4-71 Y$0l§§6{(224)g ZS0I§§£!(234)2| 43011 So1S 4EH0HAI 830193 = 520IE3 X 

^ §32011= 015s stm spa so. 

Z§ OI§A|011 = Z3*2E1(231)71 ^SEICH Z§S±3^(232a)71 tlStJOll K1E1 Z#0l;gUM(232b)71 ^ 
•WWII. □ Z#OI^UM(232b)0H SIS Z^0l§gsi(234)0| ^ - olS^IOl 471 Z^OI§M§? (234)011 
31S A|gCH(130P1t,H)1l Z^OISs SI-711 SQ. 

OIU. 471 Z^Oim§§U234)S X4&. YS M3S21^ So4 S?&tm S3S171I SO. 

4a*]- X,Y,Z^OI^4=B(210)°1 SX121 7lalSA1, 7IE1 3 OI^S^l OIICH^SQM OlgSICH 

S3AI?IS ^B2 fl.m 

471 ?JI0liH£IS4=&(180)S 2 tOOf 2AIS U^2^ §01 A|gCH(130)e 5HMH(181)0« 2|SH 2E1(I83)21 
31AIS H§S *|X|0flA1 ?4IOIffl(W)M ^§21 «^£S SI2AI?I= 2§*!(185)SS 015017:101, 471 
2^*!(185)0i^ a§E13(185a) SI 2§g*N?(185b)71 tJSEICH SllOlffl SSg/CHl 2)5H S0152^ 
^4SE1. 

471 2E1(183)= DC2E1S VOI HHr2!31C1. 

471 1111^3(230)^ 2 7 3 2 11011 2AIS U121- §01 #71 A1SCH(130)M 327^311 TqAlsfe 212 
^(231)21. 471 tl2^(231)# i§2| 2^2S SISAI?|2^ S^g tT4SAI7l^ 2E1(233)S ^4EI01, 
471 2E1(233)= Si 5^ 5S«S §£S-W ZJ-2M 5§o1^ iSDSEIS fJOl UHJ^St-D-. 

471 1H^3(230)01I 2|*H A|gCH(130)S 0« -180° S aSOl 71S5HM- □ ^2= AlgAfSJ 212011 Of 
El 2J2# ^ejShOI 7|g7l§sr# *h«12§ V * 21711 SO. 

3011 CHtJ" W/J« ^SS 917121 fl|CH^(170)CH*i gg^SOIIAI S#?iO. 

47121 §01 1K5EK230)# fflgWffl CDE1 SBOIffl(W)2| Ull^^SSS *I*B ±§2| 2f2M XI 
^2S 7313* KM SifOI S-^SS ^§5911 53S011 21?i §EfAIS * X132| 43011 71B EflOI= #21 
§S 2*TI01 A1§5KH 3gA|?IS 371SS 2A121S1 »BiAI§ 5 2i# S3 0HJE1 ?I0IB(W)2J Oil 
AI5(E)= S§ 733)51X12 §& 3AFS" 5 S!7fl £101 ?J0lffl(W)21 2A132e 21391 ^21 1AIIHI 3 2 
A1 A|^# E^AIU 5 2J71I SQ. 

471 A|SCH(130)0fl^ 2 8, 2 9. 2 12M 2AIS d121 §01 ?JI0lia(W)2| °°1 5.^31= SflOlffl3-Xia 
Al(131)71 ^Uiaa. ?J0HH(W)2| *|»§ SE13 AI7I2§ ^^7H2| aSJ33M3|(Al ignnent Key)(133)71 
01333. 3 SE133M7I(133)S OHO) gSQ (135)01 2|S| S • £2 71^311 SflEIOl «IO|lH(W)g 
2| *|J|0II S&33M *i$01l= OH CH^SQ (135)21 gsrOfl 2|SB «|OliH(W)g^a S01XI71I SQ. 

471 1E133M7I(133)S 310IIEI(W)§ AISCH (130)91011 SSSfe 7ISS A|g[H(130)2| S€ 2 S22 
AIM *I«1AI SIIOIiH(W)2| S421 A|gCH(130)2| §4^2| §aj«i- SE133MM 5171 9\ti 2l£SA|, [Ha 
SS3(111)a SII0liH(W)2f2| 5rS71£W 0I5CHXIXI SM3I- A|gi:H(130)M tl2AI7|71U 71 #71 #V 
[fflOfl CH#=I3(111)0|| £4# 71913, CH#a.'3(111)2| i§# °^7I CHE1S §21 2*^, 3 igl 
= AI2KJI ^CHLITU S7cHg# 5H±AI?17fl a= 201 Q. 

4-71 A|SO1(130)2| mm 32^ ¥*IOII= 2 Om 2AIS b121 §0| ?4I0IIB(W)2| laS(Flatzone) 
^(Fim 51 9 IS M 55 S^S-XI 3X1(137)71 SxltlOl CH#?!i(111)2| 5§71EI# £4912^ IgSM. 
□ #5!S^3Xli«AI(137)S 2 51f5S 0I5CH73 ai0lffl(«)2| #S!5(FZ)5S S391S &*SA1 

S V01 HHfS|3HIK 

3 §3S!EI# SS913, ?IOIffl(»)2| E1SS^(R)71 4^0fl ?lx|^ 35011= *0I #2191X1 SMI 
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g= STS^£*E1 *A© SOI ofe '3 J^Sg&^^ir^fl-^l^ w -g 

5-!l'mL e S<'?° )S 24S} °'S-9<« ^SJOI EHSS!!2< I1 1)3-21 £S3|EIS XH2 

? IU !' .f^L 2 ^ 0 '!* 921 H 01 * OKM33H3ABAKNIciwoc8SSor)U- PLC(Programniable Logic 
§°g^| r >|^^f^g^(137)S| dSl 3i^23, £71011 ±S2| ak£ SSS 7ia°?S 

130)1 £A|& UHHWI AieCH(130)2J X£,Y3.Z£ 0IS &' 25*I(185)SI3(0| 

I^I5o79^ &aQ. 4!Q, " (,77)2f ' 0,ilai -< , "> s ±M wafi ta a%MAiJiS 
saw roa g£2i 2E^*ixto7i«)f soma fC rS 5» wVsfe tfai a=I siS 



ga^ UOI ?ga SSfll SlIOIiH 2A^ t3D|gg*lir Z| SIIOIiHM JiliSIS SS El 

|*K^SU0|ia W o, mm-, sgoflAI TlfflEIS MS^k a °* SelAI 3 a ifl3SlI| I 

ns^^OI ^Sof^l ^IJHA|= IS iSS| S§2f§# 013 SH0IIH(W)S3 $k*A|?|£ 3?|A1|g 5! t?M21 
a*. ^3^# §^|2}aS 3 AIM 4T2SAI. 9JI0IIH Vtff f aTsM "wOTT 5 2i3 SCK 

S^)# 99 SAFW 4= 24711 301 aA^ SE|«S £5tti» SAIOJI 3 A>A| |j« &5 A| | V°i 5. 

§l*i S 5air^ , ail 1,aa 01 § a &EIM# 2^22 s^*^ 201 7te*KN sira sra sejg 

m=?m 1. oi is! 2 a ssftuzi mm no\mm s- * 2^ s*,^; 
4^1 swTna s*i s-^as si 01 m 21 sroi ?ssis- p^saoi^e; 

SIIOIiHM S9A|?IS AIMCH; 

H^if 0! lofl ' aIIchIIIe^' ^ Al 31 ^ m ^ BM ' ^ MEam aSAI?|£ ID 

4^1 AISCHQH 39S ?4IO|ffll ±§2J SI3A|?|^ 880liHSIS4s& g: 
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471 AISCH^D^B 3! SOOimas^EJS HICHSIS HICHAM 51 ^323 3hS S>E«| SOOIttl 

2AH 20|§3*|. 

g^tT 2. 1 ItNfl SiOIAI, 

471 994=es 471 aischs m^ymn x\m\z assah 471 sia^e ±321 zjes asAi?is 
iriSAi7i = aas 74a 132s *f= ysai siioib 2 ah 20123*1. 

471 SB= 7hoHS §± 4=§ igoB g£3<W 2|£ES £§81S ±gSEE12! 211 ^32£ Sl£ tf£ 

a aioini 2ah 20123*1. 

■TO 4. HI Itffll SiCHA), 

471 AiecHoos aioittisj z^m sutfe sioiaia-xi*sAi^ ?wa ngss sf= bjsh sioiia 

2 AH 20123*1. 

aw 5. m itm sioiai. 

471 AISCHOilS 9I0IBISI *I*I3 SE12! AIPIES S| §E1°!2!E?I71 D^EIH, 3 gEh°J9M?| 

= oncNaaaos ejsi s *s 7»h s*ia 23 m£g s> = beh siiom 2ah 20123*1. 
a^tr 6. m i«km sjow-i, 

47! AISCH2) ID S3* ¥91011= 9I0IH2J M5S52^s 51Sh= M55£2*I£!.W1 £ ilEICH CH1S! 

*°i sgTiEig a^sa a 21 ig°i se bjeh nom 2 ah 20123*1. 
«w 7. a 1«HN aCHAI, 

471 aoiaias^ss sssra a ass=r77h oiseich simiai sssrw °jsh iisai7is ss«f 
ik 471 ss^is i§sj at'2i as^sss s^i & K gAi?i5 seis ?«a =as 1923 

^Eifl SMOIiH 2 AH 20123*1. 

8. HI SIOIAI, 

47| 0C2E12) 21 SI- tfEfll 911010) 2 AH 20123X1. 

9. a ItKH 21CHAJ, 

471 HICH^ AieCHM X^,Y^,Z3 0I£AI?I2 9I0IBS ±%°i *S9f2S. al3A|?|^ §31 SeTSf 4= 
SIS X3,Y3,Zaf,R3 dej^Sh 

471 AISCH2I fiiajS" 4= Si= 713712^2*, 

20123*121 Sag S-£5AI?lr DJ^I^^^SK 

±35|g5 S- SL5£j8j"£|-, 

±S2| at'SS 3 • S!a2A|7|£ 15*32^3 ?4a 21 ^3£3 5 IS &EM SIIOIIH 2 Ah 
S 20123*1. 

S^tT 10. 731 3S.KHI SiOUI. 

471 X,V,Z^ 01 § a RS SlSitaiS £OI±s|# XlS&tOI 33 AW 4= Si£^ 2 2# §323 51 
= SnOlffl 2 AH 20I23"*I. 

11. HI won SiCHAI, 

4^1 x^,v^.z^,r^ d^^oiis- j. oi^ a aa^si aei^ 4= si= ^es»uimoi 7«a a# ^ 

3££ Sh = BI-EM 9JI0IIH 2A>g 20123*1. 
i!^ 12. HI 9UM SiOIAI. 

471 7l#7l^e?¥0fl3 i32| z^EM Seilf 4= SJ= ^4°1 ZfESEMSOl D1SSH, 3 ^^Ofl^ Ah 
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2i= *£B»Heoi DISS *3s Ife $£fli I toiffl aA» Soi23*f . ^ ^ T 

13. SI 9*KHI S101A1, 
#71 m 1122 SHAIlOfl 2|tf 2S sgog S ^ gf Ea g^g, g Am *i Dl ^ n 

CHsS!* 3! 2°ra*M §«8 AISCHOil *2! SOOIiHl 3A>Sh£ $MIOIiHSAh ^BJOil SiOUi 
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